(CKDu) is increasing at an alarming rate in dry zone of Sri Lanka, and Giradurukotte is one of the endemic regions with CKDu located in Uva province. Based on observations of past research, there is strong evidence that CKDu has a profound relationship with drinking water quality. Therefore, this study was aimed to compare the drinking water quality of CKDu prevalent and non-prevalent areas. Thirty two drinking water samples were selected representing CKDu prevalent and non-prevalent communities in Giradurukotte. Water quality parameters such as pH, electrical conductivity (EC), total dissolved solids (TDS), calcium, magnesium, sodium, potassium, chloride and fluoride were analysed once a month during May to July 2015. ANOVA procedure was performed with split plot design to compare the water quality parameters in CKDu prevalent and nonprevalent communities using SAS software. A significant difference was observed in groundwater samples in CKDu prevalence and nonprevalence areas (p<0.05) for pH, EC, TDS, K + , Cl -and Ca
2+
. Highest K + and Cl -content were recorded in CKDu prevalent areas, while highest pH, EC, TDS and Ca 2+ content were recorded in nonprevalent areas. Based on all the measured water quality parameters in the study area 75% and 25% of groundwater bodies were identified as suitable and doubtful, whereas all the natural surface water bodies were identified as suitable for drinking purpose respectively. It can be concluded that majority of the water quality parameters did not exceed the SLS drinking water quality standards.
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I. INTRODUCTION
IDNEY disease occurring when recognized causes are absent is called as 'Chronic Kidney Disease of Unknown aetiology' [1] . Number of patients are increasing among farmers in Sri Lanka at an alarming rate [2, 3 and 4] . It has been a concern in many countries since the mid-twentieth century [5] . It has become a major health issue in the north central province and part of Uva province of Sri Lanka [6] . Giradurukotte, Nikawawa, Madawachchiya and Padaviya can be categorized as CKDu endemic areas. Hardness or high content of fluoride in water; use of cheap aluminium cookware which is easily solubilized by fluoride in water, high ionic concentration in groundwater aquifers supplying the wells from which people draw their drinking water; groundwater ionicity and multi-factorial causes are the proposed as risk factors for CKDu [7] .
Ionicity in drinking water is one of the risk factors which cause CKDu [1] . Calcium, magnesium, fluoride, chloride, nitrogen, phosphorus and sulphate are commonly found ions in drinking water. The ionic species in drinking water have various ways in interacting human health. For example, calcium and magnesium contribute to make water hardness. Fluoride causes dental and skeletal fluorosis in humans. Nitrite has multi-factorial effects on human health.
CKDu is highly prevalent in right bank side of the Mahaweli river compared to left bank side in Giradurukotte. Main drinking water sources of the area can be categorized as dug wells and surface water bodies. Several researches have been conducted to investigate the CKDu distribution in Giradurukotte area. Among those it is noted that the drinking water sources are contaminated with heavy metals in Giradurukotte area [8] , but the relationship between CKDu and heavy metals was properly identified. Even though new proposals were present based on increased ionicity of drinking water, proper investigation was still not performed in Giradurukotte area. Hence, this research was aimed to assess the ionicity and suitability of drinking water sources for drinking purpose in Giradurukotte, Sri Lanka
II. MATERIALS AND METHODOLOGY
Giradurukotte is located in low county Intermediate Zone (IL 2 ) agro ecological region of Sri Lanka. It is noted that CKDu is prevalent only in right bank side of Mahaweli river [8] . Hence, two farmer communities in both left and right bank side of Mahaweli river were selected from Girandurukotte area for the study. The sampling locations were selected from Mahiyanganaya, Minipe and Wilgamuwa divisional secretary divisions (Figure1).
Drinking Water Quality in Chronic Kidney
Disease of Unknown Aetiology (CKDu) Prevalent and Non-prevalent Areas in Giradurukotte, Sri Lanka Eight samples from shallow dug wells and eight samples from natural surface water bodies were collected representing CKDu prevalence and non-prevalence communities separately. Thereby thirty two drinking water samples were collected from the selected sources once a month from May to July 2015 for the chemical analysis. The water samples were collected in to 500 ml acid washed (5% HNO 3 ) clean plastic bottles after rinsing two to three times with the drinking water to be sampled. One drop of benzene was added to each sample. These bottles were tightly closed, labelled and transported to the laboratory of Agricultural Engineering and Soil Science, Faculty of Agriculture, Rajarata University of Sri Lanka for the chemical analysis. Table 1 shows the parameters monitored and the method of analysis. ArcGIS 10.2.1 was used to generate the spatial distribution maps of selected water quality parameters. Point based IDW interpolation method was used to produce maps showing the spatial distribution of water quality parameters. 
III. RESULTS AND DISCUSSION

A. pH in drinking water
Optimum pH range for drinking water is 6.5 to 8.5 [9] . The average pH of groundwater and surface water varied between 6.56 -7.72 and 6.88 -7.51 respectively (Figure 2) . Hence, all the sources were suitable for drinking. According to the results of ANOVA, a significant difference (p<0.05) was observed in CKDu prevalent and non-prevalent areas. Even though all the samples were within the optimum range, higher pH values were recorded in CKDu non-prevalent areas compared to CKDu prevalent areas. Also a significant difference (p<0.05) was observed between groundwater and surface water bodies while, higher pH values were recorded in surface water bodies.
B. Electrical conductivity (EC) in drinking water
Maximum desirable level of EC is 750 µS/cm. Average EC values in groundwater and surface water bodies in both areas were varied from 131.4 µS/cm to 556 µS/cm and 96.2 µS/cm to 299.0 µS/cm respectively. According to the results of ANOVA, a significant difference (p<0.05) was observed in CKDu prevalent and non-prevalent areas while, CKDu nonprevalent areas recorded higher EC values. Furthermore, a significant difference (p<0.05) was observed between drinking water sources and higher EC concentration was recorded in groundwater. However, based on EC values all the water sources in Giradurukotte area were suitable for drinking.
C. Total dissolved solids (TDS) in drinking water
Average TDS concentration of shallow wells and surface water bodies varied from 65.9 mg/l to 311 mg/l and 40.2 mg/l to 141.53 mg/l respectively. Both surface water and shallow well water were not exceeded the maximum permissible level of 500 mg/l. Based on the results of ANOVA, a significant difference (p<0.05) was observed in CKDu prevalent and nonprevalent areas. However, higher TDS content was recorded in CKDu non-prevalent areas compared to prevalent areas. Also a significant difference (p<0.05) was observed in groundwater and surface water for TDS and higher TDS values were recorded in groundwater.
D. Sodium concentration in drinking water
Average concentration of sodium of shallow well water and surface water bodies varied from 11.39 mg/l to 38.18 mg/l and 10.54 mg/l to 27.85 mg/l respectively. Sodium concentration in both sources did not exceed the maximum desirable level of 200 mg/l. Based on the results of ANOVA, a significant difference (p>0.05) was not observed in CKDu prevalent and non-prevalent areas.
E. Potassium concentration in drinking water
According to the drinking water quality standards [9] maximum desirable level of potassium is 10 mg/l. Average potassium concentration in shallow wells and surface water bodies in both areas were varied from 0.82 mg/l to 4.03 mg/l and 1.03 mg/l to 3.78 mg/l respectively. Hence, based on average potassium concentrations in shallow wells and surface water bodies located in both areas were suitable for drinking.
According to the results of ANOVA, a significant difference (p<0.05) was observed in CKDu prevalent and non-prevalent areas. High potassium content was recorded in surface water bodies located in CKDu prevalent areas.
F. Calcium concentration in drinking water
Based on the drinking water quality standards [9] maximum desirable level of calcium in drinking water is 100 mg/l. Average concentration of calcium in shallow wells and surface water bodies in both areas were varied from 10.3 mg/l to 30.54 mg/l and 9.12 mg/l to 30.79 mg/l respectively (Figure 3) . Hence, based on average calcium content of water in shallow wells and surface water bodies located in both areas, water were suitable for drinking.
According to the results of ANOVA, a significant difference (p<0.05) was observed in CKDu prevalent and non-prevalent areas and high calcium concentrations were recorded in groundwater bodies located in CKDu non-prevalent areas.
Calcium is directly related to the water hardness. If water has high carbonate or fluoride content in drinking water with high calcium level, complex can be made like CaF 2 and CaCO 3 . These are insoluble compounds and help to make a kidney tubular damage [10] . However, based on calcium content of all the water sources in Giradurukotte area were suitable for drinking. 
G. Magnesium concentration in drinking water
Maximum desirable level of magnesium content in drinking water is 30 mg/l [9] . Average magnesium content of shallow wells and surface water bodies in both areas were varied from 2.63 mg/l to 23.43 mg/l and 2.95 mg/l 14.98 mg/l respectively. Hence, based on magnesium content in shallow wells and surface water bodies located in both areas were suitable for drinking ( Figure 4 ). In accordance with the results of ANOVA, a significant difference (p>0.05) was not observed in CKDu prevalent and non-prevalent areas. 
H. Chloride concentration in drinking water
Maximum desirable level of chloride in drinking water is 250 mg/l [9] . Average fluoride content of shallow wells and surface water bodies in both areas were varied from 15 mg/l to 53.33 mg/l and 13.33 mg/l to 25.0 mg/l respectively. Hence, based on average chloride concentration of water in shallow wells and surface water bodies located in both areas were suitable for drinking. According to the results of ANOVA, a significant difference (p<0.05) was observed between CKDu prevalent and non-prevalent areas while, groundwater bodies in CKDu prevalent areas recorded the higher chloride content.
I. Fluoride concentration in drinking water
Maximum desirable level of fluoride content in drinking water is 1 mg/l [9] . Average fluoride content of shallow wells and surface water bodies in both areas were varied from 0.29 mg/l to 1.36 mg/l and 0.17 mg/l to 0.88 mg/l respectively ( Figure 5 ). Based on results of ANOVA, a significant difference (p>0.05) was not observed in CKDu prevalent and non-prevalent areas. But a significant difference (p<0.05) was observed in drinking water sources while, groundwater recorded the higher fluoride content. 
J. Suitability of drinking water sources at Giradurukotte
Based on all the measured water quality parameters in the study area 75% and 25% of groundwater bodies were identified as suitable and doubtful for drinking, whereas all the surface water bodies were identified as suitable for drinking purpose respectively.
IV. CONCLUSION
A significant difference was observed in groundwater samples in CKDu prevalence and non-prevalence areas (p<0.05) for pH, EC, TDS, potassium, chloride and calcium. Highest chloride and potassium content were recorded in CKDu prevalent areas, while highest pH, EC, TDS and calcium content was recorded in CKDu non-prevalent areas.
Based on all the measured water quality parameters in the study area 75% and 25% of groundwater bodies were identified as suitable and doubtful for drinking purpose, whereas all the surface water bodies were identified as suitable for drinking purpose respectively. Majority of the water quality parameters were not exceeded the SLS drinking water quality standards.
